Cobalt speciation in urine of hard metal workers. A study carried out by nuclear and radioanalytical techniques.
A method for the determination of inorganic and organically-bound cobalt in human urine has been developed and applied to the urine of hard metal workers. The development was based on the use of the radionuclides 57Co, 58Co and 60Co-labelled Co compounds such as Co-Vitamin B12 and CO2+ ions which allowed the study of their biotransformations in human and rat urine. The proposed procedure is based on the use of Chelex 100 resin which retains quantitatively the inorganic Co from the urine while the organic complexed form of the element is eluted. Cobalt is detected in both column and eluate by neutron activation analysis (NAA). The method has been applied to speciate inorganic and organically-bound Co in the urine of hard metal workers. There is a significant increase (P < 0.02) of the ratio inorganic/organic Co (2.3) in the urine of workers compared with controls (1.01), showing an increase of the inorganic fraction of Co in the urine of workers. The ratio was constant for the wide range of urinary Co analyzed (from 180 micrograms to 1254 micrograms Co/l). Therefore, the discrimination between inorganic and organic Co in urine should not represent progress in the biological monitoring of Co compared with the determination of total urinary Co. However, a large amount of organically-complexed Co is formed in the body of hard metal workers and excreted in urine, thus, investigations of the nature of the organo-cobalt compounds are of fundamental importance in establishing their possible clinical significance.